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This listing of claims will replace all prior versions, and listings, of claims in the application. 

Llsdng of Claims 

1.. (original) A multi-package module, comprising 
a module substrate, 

a processor moxmted on a portion of a first surface of the module substrate, and 
a memory package stack disposed over a pt^rtion of the module substrate adjacent the 
portion to which the processor is mounted. 

2 (original) The multi-package module of claim 1 wherein the processor is mounted onto a 
portion of the module substrate surface about the center, and wherein the memoiy package stadc is 
disposed in part over a portion of the module substrate surface partly to one side of the portion to 
which the processor is mounted. 

3. (original) The multi-package module of claim 1 wherein the memory package stack is 
mounted onto a portion of the module substrate adjacent the portion to which the processor is 
mounted. 

4. (original) The multi-package module of claim 1 wherein the memory package stack is 
mounted onto a pQ>rtion of the processor and wherein the memory package stack is situated in part 
over a portion of the module substrate surface partly to one side of the processor mounting 
portion. 

5. (original) The multi-package module of claim 1 wherein the processor comprises a CPU 

6. (original) The multi-package module of claim 1 wherein the processor. comprises a GPU. 

7. (original) The multi-package module of claim 1 wherein the processor comprises an 
ASIC. 
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8. (original) The multi-package module of claim 1 whcrdn the memoiy package stack 
comprises a first package affixed oiito a first surface of a package stack substrate and a second 
package affixed onto a second surface of the package stack substrate. 

9. (original) The multi-package module of claim 8 wherein the first package is a BGA 
package. 

1 0„ (original) The multi-package module of claim 8 wherein the first package is a LG A 
package. 

1 1 . (original) The multi-package module of claim 1 , comprising a plurality of memory 
package stacks disposed over portions of the module substrate adjacent the portion to which the 
processor is mounted. 

1 2. (original) The multi-package module of claim 2, comprising a plurality of memory 
package stacks each disposed in part over a portion of the module substrate STirfacc partly to one 
side of the portion to which the processor is mounted. 

13. (original) The multi-package module of claim 3, comprising a plurality of memory 
package stacks mounted onto portions of the niodulc substrate adjacent the portion to which the 
processor is mounted. 

14.. (original) The multi-package module of claim 4, comprising a plurality of memory 
package stacks each mounted onto a portion of the processor and each being situated in part over a 
portion of the module substrate surfeee partly to one side of the processor mounting portion, 

15. (original) The multi-package module of claim 1 ) wherein each memory package stack 
comprises a first package affixed onto a first surface of a package stack substrate and a second 
package affixed onto a second surface of the package stack substrate. 
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1 6. (original) The multi-package module of claim 1 5 wherein the plurality of memory 
package stacks comprise a memory package assembly, and wherein a common memory package 
assembly substrate comprises the package stack substrate for each of the plurality of memory 
padbcage stacks. 

1 7. (original) The multi-package module of claim 16 whw^ein the common memory assanbly 
substrate spans the portion of the niodule substrate onto whidi the processor is mounted. 

18. (original) The multi-package module of claim 1 6 wherein an opening is provided in flic 
common memory assembly substrate over the processor. 

1 9. (original) The multl-padcage module of claim 1 8 wherein a heat slug is mounted onto the 
processor, and the opening in the common memory assanbly substrate accommodates the heat 
slug. 

20. (original) The multi-package module of claim 1 9 wherein the heat slug occupies the 
volume between a top surfece of the processor and ah upper limit of the module. 

21. (original) The multi-package module of claim 20 wherein a heat spreader is mounted onto 
a top surface of the heat slug. 

22. (original) Hie multi-package module of claim 9 wherein an aif ay of balls provides for 
electrical interconnection of each BGA memory package to a surface of tiie memory stack 
substrate. 

23. (original) The multi-package module of claim 22 wherein an array of bumps provides for 
electrical interconnection of each BGA memory padcage to a surface of flie memory stack 
substrate 
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24. (original) The multi-package module of claim 9 wherein an upper BGA package in the 
stack is connected to an upper sur&ce of the memory stadc substrate and a lower BQA package in 
the stack is inverted and connected to a lower surfiace of the memory stack substrate. 

25. (original) The multi-package module of claim 10 wherein z-interconnection between &e 
LGA memory package*? and the module substrate is made by wire bonding between each LGA 
memory package substrate and the module substrate. 

26. (original) The multi-package module of claim 1 0 wherein the LGA memory packages in 
the stack arc stacked in Ukc orientation, and are separated by spacers to provide relief for 
z-interconiiect wire bond loops between a lower package in the stack and the module substrate. 

27: (original) The multi-package module of claim 1 0 wherein each LGA memory package in 
the stack is electrically connected to the mcrooiy stack substrate by wire bonding, and the 
2-interconnect between the memory package and the module substrate is made by wire bonding 
between the memory stack substrate and the module substrate. 

28. (original) The multi-package module of claim 10 wherein a lower LGA package in the 
stack is affixed to and is wire bond connected to a lower surfece of the m emory stack substrate and 
an upper LGA package in the stack is inverted and affixed to and is wire bond connected to an 
upper surface of the memory stack substrate. 

29. (original) A multi-package module comprising 
a module substrate, 

a processor mounted on a portion of a first surface of the module substrate, and 
aplurality of memoiy package stacks disposed in part over aportion of the module 
substrate adjacent the portion to which the processor is mounted. 

30. (original) The multi-package module of claim 29 wherein the processor is mounted onto a 
portion of the module substrate surfece about the center, and wherein the memory package stacks 
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are disposed in part over portions of the module substrate surfece partly adjacent the portion to 
which the processor is mounted. . . . 

31. (original) The multi-package module of claim 29 wherem the memory package stacks are 
mounted onto portions of the module substrate adjacent the portion to which the processor is 
Tnounted, 

32. (original) Themulti-packagemoduleofclaim29 wherein the memory package stacks are 
mounted onto a portion of the processor and wherein the memory package stacks are situated in 
part over portions of the module substrate surfece partly adjacent the processor mounting portion 

33. (original) Tlie multi-package module of claim 29 wherein the proces-w comprises a CPU- 

34. (original) The multi-package module of claim 29 wherein the processor comprises a GPU. 

35. (original) Themulti-packagemoduleof claim 29 wherein the processor comprises an 
ASIC. 

36. (original) The multi-package module of claim 29 wherein each memory paxdcage stack 
comprises a first package affixed onto a first surface of a package stack substxute and a second 
package affixed onto a second surface of the package stack substrate- 

37. (original) The muW-package module of claim 36 wherein Che first package is a BGA 
package. 

38. (original) The multi-package module of claim 36 wherein the first package is a LGA 
package. 
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39. (original) The multi-package module of claim 29 wherein each memoiy package stack 
comprises a first package affixed onto a first smfece of a package stack substrate and a second 
package affixed onto a second surfiwc of the package stack substrate. 

40. (original) The multi-package module of claim 39 wherein the plurality of memoiy 
package stacks comprise a memory package assembly, and wherein a common memory package 
assembly substrate comprises the package stack substrate for each of the pluraUty of memory 
package stacks. 

41. (original) The multi-package module of claim 40 wherein the common memory assembly 
substrate spans the portion of the module substrate onto which the processor is mounted. 

42. (original) The multi-package module of claim 41 wherein an opening is provided in the 
common manory assembly substrate over the processor. 

43. (original) The muJti-paclcage module of claim 42 wherein a heat slug is mounted onto the 
processor, and the opening in the common memory assembly substrate accommodates tiie heat 
slug. 

44. (original) The multi-package module of claim 43 wherein the heat slug occupies the 
volume between a top surface of the processor and an upper limit of the module. 

45. (original) The multi-package module of claim 44 wherein a heat spreader is mounted onto 
a top surface of the heat slug. 

46. (original) The multi-package module of claim 40 wherein the memory packages comprise 
BOA memory packages and wherein an array of balls provides for electrical interconnection of 
each BGA m«noiy padcage to a surface of the common memoiy assembly substrate. 
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47 (original) t1« multi-packBfietnoduleofclato 40 wherein the memory p«^^ 
BGA memory packages and an array of bumps provides for eleclrical interconnection of each 
BGA memory package to a surface of the common memory assembly substrate. 

48 (original) The multi-package module of claim 40 wherein the memory packages coTnprise 

BGA packages and wherein an upper BGA package in the stack is com^ected to an upper surfecc 
ofthecommonmemory assembly substrate andalower BGA package in thestack is inverted and 

connected to a lower surfece of the common memory assembly substrate. 

49. (original) The multi-package module ofdaim 29 wherein the memoxy packages comprise 

LGA memory packages. 

50 (original) mmulti-packagpmoduleof claim 49 wherein z-intereonnection between the 
LGA memory packages and the module substrate is made by wire bonding between each LGA 
memory package substrate and the module substrate. 

51 (original) Tlie multi-package module of claim 49 whereinthe LGA memoiy packages in 
the stack are stacked in hkc orientation, and are separated by spacers to provide reUef for 
z^interconnectwirebond loops betweenalowerpackage in the stack and the module subs^^^^ 

52 (original) The multi-package module of claim 40 wherein each LGA memory package is 
electrically connected to the common memory assembly substrate by wire bonding, and the 

' .-interconneetbetweenthememorypackageassemblyandthemodulesubstrateismadebyw^^ 

bonding between the common memoiy assembly substrate and the module substrate. 

53 (original) The multi-package module of claim 40 wherein a lower LGA package is affixed 
to and is wircbond connected to a lower surface of the common memory assembly substmte and 
an upper LGA package is inverted and aff«ed to and is wire bond connected to an upper surface 
of the common memory assembly substrate. 
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54. (original) The multi-package module of claim 3 1 , comprising two said memoiy package 
stacks, one each disposed on opposite sides of flie processor, 

55. (original) The multi-package module of claim 31. comprising four said memory package 
stacks, two each disposed on opposite sides of the processor. 

56. (original) A method for making a multi-package module including a processor and a 
plurality of memoiy packages, comprising 

providing a module substrate, a processor, and a plurality of memory package stacks; 
mounting the processor on a first surfeice of the substrate; 
mounting the memory packages over the first surface of the substrate; and 
making z-interconnection of the memory packages and the module substrate by forming 
wire bonds between the memory packages and the module substrate. 

57. (original) The meAod of claim 56 wherein providing a pluraHty of memory package 
stacks comprises attaching memory packages to a pluraUty of memory stack substrates, and 
making ^.-interconnection comprises forming wire bonds between the memoiy stack substrates and 
the module substrate. 

58. (original) The method of claim 56 wherein providing a plurality of memory package 
stacks comprises attaching memory packages to a common memory assembly substrate, and 
making ^-interconnection comprises fonning wire hands between the common memory assembly 
substn^ and the module substrate. 
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